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Description 

[0001 ] The present invention relates to a functional ceramic having a wide variety of biological activities and a process 
for preparing the same. 

5 

Related Art 

[0002] Ceramics possessing biological activities are known in the art. 

[0003] For instance, functional ceramics provided with activities by controlling the internal physical structure, by Cai- 
ro cinlng with materials having catalytic functions, or by adsorbing microbes or catalysis into the pores of porous ceramics 
have been proposed. 

[0004] However, most of the conventional functional ceramics, in general, have a single activity to be aimed. Further, 
the activity is sometimes insufficient and may be to6t with the passage of time. Particularly, the ceramics provided with 
the activity by adsorbing microorganisms or catalysis, further improvements are desired In some points. For Instance, 

15 in the ceramics the density of microorganisms may vary with the lapse of time. Moreover, the activity of ceramics may 
not be stable, unless environmental conditions, such as pH or temperature are maintained constant. 
[0005] DE-C-S04854 discloses a process for preparation of porous articles from an inorganic composition, in which 
yeast or similar organisms are added to produce gas, giving rise to porosity. The porous products may be used as cast- 
ing moulds, in filter materials or as catalyst carriers. 

20 [0006] Proceedings of the International Conference on Science on Ceramics, Volume 1 4, 1 988, Pages 1 1 3-1 18, 
relates to methods of treating clay and kaolin raw materials, using certain fungi and bacteria. Only one microorganism 
at a time is used. The effects of these microorganisms on the Iron content and plasticity of clays is discussed. 
[0007] Chemical Abstracts, volume 106, No. 18, 1987, Abstract No. 142624n, relates to treatment of ceramic slips 
with Bacillus mucilaginosus. This is said to improve the bending strength of tiles after firing and to decrease the water 

25 absorption. 

SUMMARY OF THE INVENTION 

[0008] An object of the present invention is to provide a functional ceramic which possesses a wide variety of activities 

so and which is stable and can be used for a long period of time. 

[0009] The present invention provides a ceramic obtainable by calcining a composition comprising raw ceramic mate- 
rials and a plurality of microorganisms and/or culture fluid thereof, wherein the microorganisms are selected from each 
of the following five groups: actinomycetes, phototrophic bacteria, lactic acid bacteria, mold fungi and yeast, and 
wherein the ceramic contains an antioxidation material derived from the microorganisms. 

as [001 o] The present invention also provides a process for preparing a ceramic, comprising calcining a ceramic material 
with a plurality of microorganisms and/or culture fluid thereof, wherein the microorganisms are selected from each of 
the following five groups: 

actinomycetes, phototrophic bacteria, lactic acid bacteria, mold fungi and yeast. 

PETAIIEP DESCRIPTION OF THE INVENTION 

Ceramic 

45 [001 1 ] The functional ceramic according to the present Invention are obtainable by calcining composition raw ceramic 
materials and a plurality of microorganisms and/or a culture thereof. 

[001 2] The microorganism employed in the present invention is capable of producing an antioxidation material. The 
term "antioxidation material" herein means a material suppressing the oxidation of iron or a material decomposing or 
resolving an active oxygen. The antioxidation material includes, for examples, a variety of organic acids, amino acids 
so and proteins. 

[001 3] Preferable specific examples of the microorganisms include: 

the microorganisms belonging to actinomycetes include those belonging to genera Streptomyces, Streptoverticil- 
lium. Nocardia . Micromonospora and Rhodoooccus. Specific examples of actinomycetes include Streptomyces 
55 albus (e.g. ATCC 3004), Streptoverticillium baldaccii (e.g . ATCC 23654), Nocardia asteroides (e.g. ATCC 1 9247), 
Micromonospora chalcea fe.o. ATCC 12452) and Rhodococcus rhodochrous (e.g. ATCC 1380); 
the microorganisms belonging to photosynthetic bacteria include those belonging to genera Rhodopseudomonas, 
Rhodospirillum. Chromatium and Chlorobium . Specific examples of photosynthetic bacteria include Rhodopseu- 
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domonas sphaeroides (e.g. IFO 12203), Rhodospirillum rubrum (e.g. IFO 3986), Chromatium okenii and Chloro- 
bium limicola : 

the microorganisms belonging to lactic acid bacteria include those belonging to genera ' arttftflf 111 ^ Propionibac- 
terium . Pediococcus and Streptococcus. Specific examples of lactic acid include Lactobacillus bul qaricus (e.g. 
5 ATCC 1 1 842), Propionibaderium freudenreichii (e.g. IF0 12391). Pediococcus halophilus (e.g. IF0 121 72). Strep- 
tococcus lactis (e.g. IFO 12007) and Streptococcus faecalis (e.g. IFO 3971); 

the microorganisms belonging to mold fungi include those belonging to genera Asperg illus and Mucor, Specific 
examples of mold fungi include Asperg illus japonicus (e.g. IFO 4060), Aspergillus oryzae (e.g. IFO 4075) and 
Mucor hiemalis (e.g. IFO 5303); and 
id the microorganisms belonging to yeast include those belonging to genera Saccharomyces and Candida. Specific 
examples of yeast include Saccharomyces cerevisiae (e.g. IFO 0304), Saccharomyces lactis fe.o. IFO 0433) and 
Candida utills (e.g. IFO 0396). 

[0014] According to the present Invention, a plurality of the microorganisms are employed. Trie microorganisms are 
75 selected from each of five groups of actinomycetes, prototrophic bacteria, lactic acid bacteria, mold fungi and yeast. 
[0015] These microorganisms may be cultured under the conventional culture condition of microorganisms. 
[0016] The microorganisms and/or culture products thereof (the term "culture fluid" will mean hereinafter 1he micro- 
organism and/or culture products thereof) are added to raw ceramic materials, which are then calcined to give ceramic. 
[0017] The raw ceramic materials herein means materials which can be calcined to produce ceramic and includes 
so those usually used in the production of ceramics. Specific examples of the raw ceramic materials include clay, zeolite, 
bakuhan-seW and the other materials of porcelains such as kaolin, gainome-clay, kibushi-clay, pottery stone, feldspar. 
These ceramic materials may be used alone or as a mixture of the two or more. In view of the physical properties, such 
as strength, of ceramic to be finally obtained, the raw ceramic materials are preferably those of which the components 
are controlled. 

25 [0018] Preferable specific examples of the clay include Akatsu-gaimome-clay (Aichi, Japan, Silicate: 50.14%, Tita- 
nium oxide: 0.50%, Alumina: 34.70%, Iron oxide: 1.36%. Lime: 0.24%, Magnesia: 0.10%, Potassium oxide: 0.56%, 
Sodium oxide: 0.30%), Tokikuchi-gaimome-clay (CSfu, Japan, Siicate: 47.51%, Titanium oxide: 0.46%, Alumina: 
36.60%, Iron oxide:1 .24%, Lime: 0.22%, Magnesia: 0.21%, Potassium oxide: 0.60%, Sodium oxide: 0.04%), Shimaga- 
hara-gaimome-clay (Mie. Japan. Silicate: 48.14%. Titanium oxide: 1.03% Alumina: 35.01%, Iron oxide:1.17%, Ume: 

so 0.54%. Magnesia: 0.28%. Potassium oxide: 0.44%, Sodium oxide: 0.40%), Motoyama-kibushi-clay (Aichi, Japan, Sili- 
cate: 45.48%, Titanium oxide: 0.62%. Alumina: 32.15%, Iron oxide: 0.74%, Ume: 0.29%. Magnesia: 0.24%, Potassium 
oxide: 0.54%, Sodium oxide: 0.19%), Hara-kibushi-clay (Gifu, Japan, Silicate: 51 88%, Alumina: 33.07%. Iron oxide: 
1.83%. Ume: 0.42%, Magnesia: 0.25%. Potassium oxide: 0.92%. Sodium oxide: 0.17%). and Shimagahara-kibushi- 
clay (Mie, Japan. Silicate: 49.78%, Titanium oxide: 0.90%, Alumina: 29.74%, Iron oxide: 2.07%, Ume: 0.24%, Magne- 

35 sia: 0.03%, Potassium oxide: 0.23%, Sodium oxide: 0.38%. Water: 1 5.76%). 

[001 9] The ceramic materials are preferably dried beforehand and passed through a screen so that the materials has 
an appropriate range of the particle size distribution. 

[0020] The amount of the culture fluid to be added to the raw ceramic material are preferably in the range of 25 to 
40% by weight 

40 [0021 ] The culture fluid and the ceramic material and, if necessary, a binder as well as a variety of additives are added 
simultaneously or in an appropriate sequence, and blended satisfactorily with an appropriate mixing means. 
[0022] The Wend thus obtained is next molded. The shape of the ceramic according to the present invention is not 
particularly limited and may be made adapted to various applications described hereunder. 
[0023] The blend thus molded is preferably dried and calcined. 

45 [0024] Calcination temperature of the blend Is preferably In the range of 700 to 1 300°C, particularly 700 to 1050°C. 
The blend is preferably calcined for 4 to 15 hours. After the calcination, the ceramic are cooled to give the functional 
ceramic according to the present invention. 

Uses of ceramic 

50 

[0025] The ceramic according to the present invention have a wide variety of biological activities. Without intending 
to be bound by theory, it is believed that something derived from the microorganisms remains in the ceramic and pro- 
vides biological activities with ceramic even after the calcination. 

[0026] The ceramic according to the present invention has an activity of improving the soil. Therefore, according to 
ss another aspect of the present invention, there provides a composition for improving the soil comprising the ceramic of 
the present invention as an active ingredient. There also provides a method for improving the soil comprising the step 
of applying the ceramic of the present invention to the soil. According to the preferred embodiment of the present Inven- 
tion, the ceramic which is in the form of particles may apply the soil. The amount of the ceramic applied is preferably in 
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the range of 25 to 100g per 1m 2 of the soil. 

[0027] Further, the ceramic according to the present invention has an activity of improving water quality or decompos- 
ing sewage or sludge, i.e., an aqueous solution. Therefore, according to a further aspect of the present invention, there 
provides a composition for improving water quality or decomposing sewage or sludge comprising the ceramic of the 

5 present invention as an active ingredient There also provides a method for improving water quality or decomposing 
sewage or sludge comprising the step of bringing the ceramic of the present invention into contact with sewage or 
sludge. When used for improving water quality or decomposing sewage or sludge, the ceramic of the present invention, 
preferably in the form of particles, may be spread over the bottom of a container in which waste water are contained or 
may be put in a bag and immersed in the container. Alternatively; a fine powdery ceramic of the present invention may 

ro be coated on a surface of the container. 

[0028] The ceramic of the present invention also has an activity of deodorizing an odor. Therefore, according to 
another aspect of the present invention, there provides a composition for deodorizing the odor comprising the ceramic 
of the present invention as an active ingredient. There also provides a method for deodorizing the odor comprising the 
step of bringing the ceramic of the present invention in contact with the source of the odor. According to the preferred 

15 embodiment of the present invention, the amount of the ceramic used for the deodorization is preferably in the range of 
1 to 1 5g/kg of the source of the odor such as garbage and wastes. After natively, it is also possible to prepare a bag hav- 
ing an activity of deodorizing the odor. The bag may be prepared by blending the powdery functional ceramic with paper 
manufacturing materials or plastic materials, preparing paper or plastic film with the paper materials or plastic materials, 
and preparing a bag made of the paper or the plastic film thus obtained. 

20 [0029] The ceramic of the present invention has an activity of improving fuels, such as gasoline. Therefore, according 
to another aspect of the present invention, there provides a composition for improving *e fuel comprising the ceramic 
of the present invention as an active ingredient There also provides a method for improving the fuel comprising the step 
of bringing the fuel into contact with the ceramic of the present invention. 

[0030] The ceramic of the present invention has an activity of reducing harmful component levels in an exhaust gas. 

25 Therefore, according to a further aspect of the present invention, there provides a composition for treating the exhaust 
gas to reduce harmful component levels in the exhaust gas, comprising the ceramic of the present invention as an 
active ingredient. There also provides a method for cleaning up the exhaust gas comprising the step of bring the 
exhaust gas into contact with the ceramic of the present invention. According to the preferred embodiment of the 
present invention, the ceramic of the present invention may be put in an exhaust pipe of a car or motorcycle. 

30 [0031] The invention is illustrated in more detail by reference to the following examples. 

Example 1 : Preparation of ceramic 

[0032] Each of the culture fluids of Slrepiomyces gibus (ATCC 3004), Streptoverticillium bfljdflccii (ATCC 23654), 
as Nocardia asteroides (ATCC 19247), Micromonosoora chalcea (ATCC 12452), Rhodopseudomonas sphaeroides (IFO 
12203). Rhodosplrlllumrubrum flFO 3986), Lactobacillus buloaricus flFO 3986), Proplonibacterlum freudenrelchli HFO 
12391), Pediococcus halophilus (IFO 12172), Streptococcus lacJis (IFO 12007), Sireotococcus faecalis UFO 3971), 
Aspergillus Japonlcus (IFO 4060). Apemillus oryzae (IFO 4075). Mucor hlemalis (IFO 5303). Saccharomvces cerevi- 
siae (IFO 0304). Saccharomyces lactis (IFO 0433). Candida utilis (IFO 0396) cultured in 4% molasses solution was pre- 
40 pared and Wended in an amount of 20 - 35% by weight with Gaimome-clay. The blend wa6 sufficiently kneaded, formed 
Into particles. The particles were dried and calcined at 700«C for 6 hours to give ceramic particles (particle diameter: 2 
- 3 mm). 

Comparative Example : Ceramic without fluid of microorganisms 

45 

[0033] Ceramic particles were prepared in the same manner as that of Example 1 except thBt the culture fluid of the 
microorganism was not added. 

Example 2 : Improvement of soil 

50 

[0034] The particles of the ceramic obtained in Example 1 was applied in an amount of 50 g per 1 m 2 of the soil. Then, 
spinach. SANTOSAI (a greenstuff), and chiboul were cultured. Results are shown in Table 1 . Culture in the soil with the 
ceramic of the present invention brought about the increased harvest in 1 0 to 20% or more as compared with the har- 
vest in the soil without the ceramic. 
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Table 1 



Effect of functional ceramic on harvests of vegetables 




Treated Area 


Non-treated Area 


Product 


Height (cm) 


Harvestftn 2 (kg) 


Height (cm) 


Harvest/m 2 (kg) 


Spinach 


35 


4.5 


33 


3.8 


SANTOSAI 


32 


4.6 


30 


4.0 


Chiboul 


45 


5.4 


43 


4.6 



Example 3 : Water quality improvement (1) 

is 

[0035] The ceramic particles obtained in Example 1 were spread with a thickness of about 1 cm over the bottom of a 
50 liter container in which waste water (BOD, 280 ppm; SS, 120 ppm) was contained. The change in the water quality 
of the waste water wa6 observed. Also, the change in the water quality was observed in the case that the ceramic 
obtained in Comparative Example were spread. The results are shown in Table 2. 



Table 2 



Water quality improvement 


Ceramic 




Before treatment 


After 








1day 


3days 


Sclavs 


7days 


9days 


Example 1 


BOO 


280 


75 


20 


5 


3 


3 




SS 


120 


50 


10 


4 


4 


2 


Comparative Example 


BOD 


280 


230 


200 


183 


151 


140 




SS 


120 


110 


98 


81 64 


60 



BOD: Biological Oxygen Demand (ppm), 
SS: Suspended Substance (ppm). 



Example 4 : Water quality improvement (2) 

[0036] The ceramic particles obtained in Example 1 were processed in the form of powder. A concrete bath which 
40 was not cured was prepared. The powder was coated on the surface of the bath. And then, the bath was cured. The 
concrete bath was filled with waste water. Changes In water quality was observed. The results are shown in Table 3. 



Purification of water 


Ceramic 




Before treatment 


After 








1day 


3days 


5days 


7days 


9days 


Example 1 


BOD 




50 


43 


21 


13 


6 




SS 




10 


7 


5 


34 


2 


Comparative Example 


BOD 




50 


48 


45 


44 


41 




SS 




10 


9 


9 


8 


7 



BOD: Biological Oxygen Demand (ppm), 
SS: Suspended Substance (ppm). 
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Example 5 : Water quality improvement (3) 

[0037] The ceramic particles obtained in Example 1 were charged as a filter in a filtering apparatus having a capacity 
of 300 liter/hour. Waste water used in Example 3 wa6 introduced into the filtering apparatus. The change in the quality 
5 of the filtrate was observed. 

[0038] Filtration was conducted in the same manner as the above with the ceramic obtained in Corrparatfve Example 
to observe the change in the quality of filtrate. 
[0039] The results are shown in Table 4. 



Table 4 



Purification of water 


Ceramic 




Before treatment 


After 








2 hours 


4 hours 


6 hours 


Example 1 


BOD 


280 


5 


1 


0.01 




SS 


120 


0.5 


0 


0 


Comparative Example 


BOD 


280 


140 


100 


51 




SS 


120 


25 


21 


18 



BOD: Biological Oxygen Demand (ppm). 
SS: Suspended Substance (ppm). 



Example 6 : Deodorization (1) 

[0040] The ceramic particles obtained in Example 1 or Comparative Example was applied in an amount of 3 g to 1 kg 
of garbage from households. The garbage was sealed and left to stand for 10 days. Then, concentrations of ammonia 
so and hydrogen sulfide as the sources of unpleasant odor were measured. The results are shown in Table 5. 



Tables 



Deodorization (1) 


Ceramic 


Ammonia (ppm) 


Hydrogen sulfide 
(PPm) 


Methyl mercaptan 
(PPm) 


Trimethylamine (ppm) 


Example 1 


N.D. 


N.D. 


N.D 


N.D. 


Comparative Example 


4.4 


2.81 


0.051 


0.131 



N.D.: Non-delected. 



Example 7 : Deodorization (2) 

[0041] The ceramic particles obtained in Example 1 were processed into powder and blended into paper manufactur- 
ing materials. Then, a paper bag was prepared from the paper manufacturing material. The paper bag was filled with 
garbage from households, sealed and left to stand for 10 days. Then, concentrations of the sources of trie unpleasant 
odor such as ammonia or hydrogen sulfide were measured. 
[0042] The results are shown in Table 6. 



55 
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Deodorization (2) 





Ceramic 


Ammonia (ppm) 


Hydrogen sulfide 


Methylmercaptan 


Trimethyl amine (ppm) 








(ppm) 


(ppm) 






Example 1 


N.D. 


N.D. 


N.D. 


N.D. 




Comparative Example 


4.1 


2.9 


0.041 


0.121 



N.D.: NotxJelected. 



Example 8 : Deodorization (3) 

[0043] The ceramic particles obtained In Example 1 or Comparative Example were processed Into powder and 
is blended in an amount of 1 0 % into nylon material. "men, a nylon bag was prepared from the nylon material. The bag 
was filled with garbage from a households, sealed and left to stand for 10 days. Then, concentrations of the sources of 
the unpleasant odor such as ammonia or hydrogen sulfide were measured. 
[0044] The results are shown in Table 7. 



Table 7 



Deodorization 


Ceramic 


Ammonia (ppm) 


Hydrogen sulfide 


Methylmercaptan 


Trimethylamine (ppm) 






(PPm) 


(ppm) 




Example 1 


N.D. 


N.D. 


N.D. 


N.D. 


Comparative Example 


4.4 


3.3 


0.045 


0.135 



N.D.: NorxJetected. 



3D 

Example 9 : Decomposition of 6ludge 

[0045] The ceramic particles obtained in Example 1 were mixed with sludge collected from the bottom of the sea. The 
35 amount of the ceramic was about 100 g into 5 liters of the sludge. The mixture was left to stand in a 10 liter clear glass 
bottle for 90 days. Then, the amount of sludge left In the bottle was measured. 
[0046] The results are shown in Table 8. 



Table 8 



Ceramic 


Initial (liter) 


30 days (liter) 


60 days (liter) 


90 days (liter) 


Example 1 


5 


4.5 


3.9 


3.0 


Comparative Example 


5 


4.9 


4.9 


4.9 



Example 10 : Improving fuel 

[0047] The ceramic particles obtained in Example 1 or Comparative Example were charged as a filter in a filtering 
so apparatus having a capacity of 300 liter/hour. A commercially available gasoline was circulated through the filtering 
apparatus for hours. The gasoline obtained was then supplied to a car to measure the travelling distance per fuel con- 
sumption. 

[0048] The results are shown in Table 9. 
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Table 9 



s 


Ceramic 




Trial 






1st 


2nd 


3rd 




Example 1 


Travelling distance per 40 litter 


331.2 km 


328 km 


334 km 






Fuel expenses 


8.28 km/1 


8.2 km/1 


8.35 km/1 


10 


Comparative Example 


Travelling distance per 40 litter 


228 km 


288 km 


288 km 






Fuel expenses 


7.2km/l 


7.2 km/1 


7.2 km/I 



Example 11 : Reduction of harmful component levels in exhaust gas 

[0049] A cylindrical pipe (diameter: 10-20mm) of the ceramic of the present invention was prepare by substantially 
the same manner as that Example 1 . The ceramic pipe thus obtained was put in an exhaust pipe of a car. The CO and 
HC levels in an exhaust gas was measured. 
[0050] The results are shown in Table 10. 



Table 10 



Ceramic 


CO(%) 


HC (ppm) 


Example 1 

Comparative Example 


0.02 
0.4 


0.1 
1.3 



Claims 

30 

1 . A ceramic obtainable by calcining a composition comprising raw ceramic materials and a plurality of microorgan- 
isms and/or culture fluid thereof, wherein the microorganisms are selected from each of the following five groups: 
actinomycetes, prototrophic bacteria, lactic acid bacteria, mold fungi and yeast, and wherein tfie ceramic contains 
an antioxidation material derived from the microorganisms. 

35 

2. A ceramic according to claim 1 , wherein the microorganisms are selected from each of the following groups: 

actinomycetes belonging to genera Streptomyces. Streptovertlcilllum . Nocardia. Micromonospora or Rhodo- 




phototrophic bacteria belonging to genera Rhodopseudomonas. Rhodosoirlllum . Chromallum or Chloroblum: 
lactic acid bacteria belonging to genera Lactobacillus. Prcoionibacterlum or Pedlococcus: 
45 mold fungi belonging to genera Aspergillus or Mucor : and 

yeast belonging to genera Saccharomyces or Candida . 
3. A ceramic according to claim 2, wherein the microorganisms are selected from each of the following groups: 

50 

actinomycetes belonging to Streptomyces albus. Streptoverticillium baldaccii. Nocardia asteroides. Micromon- 
ospora chalcea or Rhodococcus rhodochrous: 

phototrophic bacteria belonging to Rhodopseudomonas sphaeroides. Rhodospirillum rubrum . or Chlorobium 
55 limicola : 

lactic acid bacteria belonging to Lactobacillus bulqaricus. Propionibacferium freudanreichii , Pediococcus h§Jr> 
philus. Streptococcus lactis or Streptococcus faecalis: 
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mold fungi belonging to Asperg illus japonicus Asperg illus orvzae or Mucor hiemalis: and 

yeast belonging to Saocharomyces cerevisiae . Saecharomyces laetis or Candida utilis. 

5 4. A ceramic according to claim 1 , wherein the ceramic material is selected from clay, zeolite, bakuhan-seW and the 
other materials ot porcelains. 

5. A process for preparing a ceramic, comprising calcining a ceramic material with a plurality of microorganisms 
and/or culture fluid thereof, wherein the microorganisms are selected from each of the following five groups: 

w 

actinomycetes, phototrophic bacteria, lactic acid bacteria, mold fungi and yeast. 

6. A process for preparing a ceramic according to claim 5, wherein the microorganisms are selected from each of the 
following groups: 

is 

actinomycetes belonging to genera Streptomyces. Slreplcverlicillium. Nocardia . Micromonospora or Rhodo- 
coccus: 

phototrophic bacteria belonging to genera Rhodopseudomonas . Rhodosporillum. Chromalium or Chlorobium : 

20 

lactic acid bacteria belonging to genera Lactobacillus. Propionibacterium or Pediococous ; 
mold fungi belonging to general Aspergillus or Mucor: and 
25 veast belonging to genera Saecharomyces or Candida. 

7. A process for preparing a ceramic according to claim 6. wherein the microorganisms are selected from each of the 
following groups: 

ao actinomycetes belonging to Streptomyces albus . Streptoverticillium baldaccii. Nocardia asteroides. Micromon- 

ospora chalcea or Rhodococcus rhodochrous: 

phototrophic bacteria belonging to Rhodopseudpmonas sphaeroides. Rhodospirillum rubrum. or Chlorobium 

lactic acid bacteria belonging to Lactobacillus bulgaricus. Propionibacterium freudenreichii. Pediococcus halo- 
35 philus. Streptococcus lactis or Streptococcus faecalis : 

mold fungi belonging to Asperg illus |aponlcus , Aspergillus orvzae or Mucor hiemalis : and 
yeast belonging to Saecharomyces cerevisiae. Saecharomyces lactis or Candida utilis. 

8. A process for preparing a ceramic according to claim 5, wherein the ceramic material is selected from clay, zeolite, 
40 bakuhan-seW and the other materials of porcelains. 

9. A process for preparing a ceramic according to claim 5, wherein calcination is conducted at a temperature of 700 
to1300°C. 

*s 10. A composition for improving the soil, comprising a ceramic according to claim 1 as an active ingredient. 

1 1 . A composition for improving water quality, comprising a ceramic according to claim 1 as an active ingredient. 

12. A composition for deodorising an odor, comprising a ceramic according to claim 1 as an active ingredient. 

so 

13. A composition for improving fuel, comprising a ceramic according to claim 1 as an active ingredient. 

14. A composition for cleaning up an exhaust gas, comprising a ceramic according to claim 1 as an active ingredient. 

ss 15. A process for improving the soil, comprising the step of applying a ceramic according to claim 1 to the soil. 

16. A process for improving water quality, comprising the step of bringing an aqueous solution into contact with a 
ceramic according to claim 1 . 
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17. A process for deodorising an odor, comprising the step of applying a ceramic according to claim 1 to the source of 
the odor. 

18. A process for improving fuel, comprising the step of bringing the fuel into contact with a ceramic according to claim 



19. A process for cleaning up an exhaust gas. comprising the step of bringing the exhaust gas into contact with a 
ceramic according to claim 1. 

Patentanspruche 

1 . Keramlk, erhaltiich durch Calcinleren elner Zusammensetzung umfassend rohe Keramikmaterlalien und elne Viel- 
zahi von Mikroorganismen und/oder KulturflOssigkeit davon, wobei die Mikroorganismen aus jeder derfolgenden 
funf Gruppen ausgewahlt sind: Actlnomyceten, phototrophe Bakterien, Milchsaurebakterien, Schlmmelpilze und 
Hefe, und wobei die Keramik ein Antioxidationsmaterial enthalt, das von den Mikroorganismen herruhrt. 

2. Keramik nach Anspruch 1 , worin die Mikroorganismen ausgewahlt sind aus jeder der tolgenden Gruppen: 

Actlnomyceten, die zu den Gattungen Streolomvces. Sfreptoverticillium. Nocardia. Micromonospora oder Rhr> 
dococcus gehoren; 

phototrophe Bakterien. die zu den Gattungen Rhodopseudomonas . Rhodospirillum. Chromatium oder Chlor- 
fibjum gehoren; 

Milchsaurebakterien, die zu den Gattungen Lactobacillus. Propionibacterium oder Pediocoocus gehoren; 
Schimmelpilze, die zu den Gattungen Asperg illus Oder Mucor gehoren ; und 
Hefe, die zu den Gattungen Saccharomyces oder Candida gehort 

3. Keramik nach Anspruch 2, worin die Mikroorganismen ausgewahlt sind aus jeder der tolgenden Gruppen: 

Actinomyceten. die zu Streptomyces albus, Streptoverlicillium baldaccii , Nocardia asteroides , Micromo- 
nospoia chaJcea oder Rhodococcus rhodochrous gehflren; 

phototrophe Bakterien. die zu Rhodopseudomonas sphaeroides , Rhodospirillum rubrum oder Chlorobium liml- 
cola gehoren; 

Milchsaurebakterien, die zu Uctobacillus bUgaricus. Propionibacterium freudenreichfi. Pediocoocus halophi- 
lus, Streptococcus lactis oder Streptococcus taecalis gehoren; 

Schimmelpilze, diezu Aspergillus j aponicus. Aspergillus orvzae oder Mucor hiemalis oohOren: und 
Hefe, die zu Saccharomyces cerevisiae. Saccharomyces lactis Oder Candida ujijjs gehort. 

4. Keramik nach Anspruch 1 , worin das keramische Material ausgewahlt ist aus Ton, Zeolith. Bakuhan-seki und den 
anderen Materialien von Porzellan. 

5. Verfahren zum Herstellen einer Keramik, umtassend das Calcinieren eines keramischen Materials mit einer Vlel- 
zahl von Mikroorganismen und/oder KufturllussigkBit davon, wobei die Mikroorganismen ausgewahlt sind aus jeder 
der tolgenden funf Gruppen: 

Actinomyceten, phototrophe Bakterien, Milchsaurebakterien, Schimmelpilze und Hefe. 

6. Verfahren zum Herstellen einer Keramik nach Anspruch 5, worin die Mikroorganismen ausgewahlt sind aus jeder 
der tolgenden Gruppen: 

Actinomyceten, die zu den Gattungen Streptomyces. Streptoverlicillium. Nocatdja, Micromonospora oder EtiQz 
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dococeus gehoren; 

phototrophe Bakterien, die zu den Gattungen Rhodopseudomonas. Rhodospirillum. Chromatium oder Chlor- 
obium gehoren; 

Milchsaurebakterien, die zu den Gattungen Lactobacillus. Propionibacterium oder Pediococcus gehoren; 
Schimmelpilze, die zu den Gattungen Asperg illus oder Mucor gehoren; und 
Hefe, die zu den Gattungen Saccharomyces oder Candida gehort. 

7. Verfahren zum Herstellen einer Keramlk nach Anspruch 6. worin die Mikroorganismen ausgewahlt slnd aus jeder 
der folgenden Gruppen: 

Aclinomyceten, die zu Streptomyces albus. Streptoverticillium baldaccii. Nocardia asteroides. Micromo- 
nospora chalcea oder Rhodococcus rhodochrous gehoren ; 

phototrophe Bakterien, die zu Rhodopseudomonas sphaeroides. Rhodosoirillum rubrum oder Chlorobium limi- 
ooJagehOren; 

Milchsaurebakterien, die zu Lactobacillus bul qaricus. Propionibacterium freudenreichii , Pediococcus halochi- 
lus. Streptococcus lactis oder Streptococcus faecalis gehoren; 

Schimmelpilze, die zu Asperg illus japonicus. Aspergillus oryzaa oder Mucor hiemalis gehfiren; und 
Hefe, die zu Saccharomyces cerevisiae. Saccharomyces lactis oder Candida ytiHs gehort. 

8. Verfahren zum Herstellen einer Keramik nach Anspruch 5, worin das keramische Material ausgewahlt ist aus Ton, 
Zeolith, Bakuhan-*eki und den anderen Materlalien von Porzellan. 

9. Verfahren zum Herstellen einer Keramik nach Anspruch 5, worin die Calcinierung bei einer Temperatur von 700 bis 
laOgoCeifolgt. 

10. Zusammensetzung zum Verbessern des Bodens. umfassend sine Keramik nach Anspruch 1 als Wirtetoff. 

11. Zusammensetzung zum Verbessern der Wasserqualitat, umfassend elne Keramik nach Anspruch 1 als Wirkstoff. 

12. Zusammensetzung zum Desodorieren elnes Geruchs, umfassend eine Keramik nach Anspruch 1 als Wirkstofl. 

13. Zusammensetzung zum Verbessern von Kraftstoff, umfassend eine Keramik nach Anspruch 1 als Wirkstoff. 

14. Zusammensetzung zum Reinigen eines Abgases, umfassend eine Keramik nach Anspruch 1 als Wirkstoff. 

15. Verfahren zum Verbessern des Bodens, umfassend den Schritt des Auftragens einer Keramik nach Anspruch 1 auf 
den Boden. 

16. Verfahren zum Verbessern der Wasserqualitat, umfassend den Schritt des Inkontaktbringens einer waBrigen 
Losung mit einer Keramik nach Anspruch 1. 

17. Verfahren zum Desodorieren eines Geruchs, umfassend den Schritt des Anwertdens einer Keramiknach Anspruch 
1 auf die Geruchsquelle. 

18. Verfahren zum Verbessern von Kraftstoff, umfassend den Schritt des Inkontaktbringens des Kraftstoffs mit einer 
Keramik nach Anspruch 1. 

19. Verfahren zum Reinigen eines Abgases. umfassend den Schritt des Inkontaktbringens de6 Abgases mit einer 
Keramik nach Anspruch 1 . 
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1 . Ceramique pouvant etre obtenue en calcinant une composition comprenant dee matieres de c6ramique6 brutes et 
une pluralite de microorganismes et/ou un de leur6 f luides de culture, dans laquelle les microorganismes sorrt choi- 
sis dans chacun des cinq groupes suivants : les actinomycetes, les bacteries phototrophiques. les bacteries 
d'acide lactique, les champignons de mosissure et la levure, et dons laquelle la ceramique contient une matiere 
d'arrS-oxydalion derivee des microorganismes. 

2. Ceramique salon la revendication 1 , dans laquelle les microorganismes sorrt choisis dans chacun des groupes sui- 
vants: 

♦ les actinomycetes appartenant aux genres Streotamvces, Streptoverllcillium. Nocardia. Micromonoscora ou 



♦ les bacteries phototrophiques appartenant aux genres fi 
Chlorobium : 

♦ les bacteries d'acide lactique appartenant aux genres Lactobacillus. Propionibacterium ou Pediococcus ; 

♦ les champignons de moisissure appartenant aux genres Aspergillus ou Mucor ; et 

♦ la levure appartenant aux genres Saccharomyces ou Candida. 

3. Ceramique selon la revendication 2, dans laquelle les microorganismes sont choisis dans chacun des groupes sui- 
vants : 

♦ les actinomycetes appartenant a Streotomycea albus. Streptoverticil lium baldaccii. Nocardia asteroides, 
Micromonospora chalcea ou Rhodocoocus rhodochrous : 

♦ les bacteries phototrophiques appartenant a Rhodopseudomonas sohaeroides. Rhodosnirillum rubrum ou 




♦ les champignons de moisissure appartenant a 
« la levure appartenant a 

4. Ceramique selon la revendication 1, dans laquelle la matiere de ceramique est choisie parmi I'argile, le zeolite, 
bakuhan-seki et les autres matieres de porcelaines. 

5. Procede pour preparer une ceramique, consistant a calciner une matiere de ceramique avec une pluralite de 
microorganismes et/ou leur fluids de culture, dans lequel les microorganismes sorrt choisis dans chacun des cinq 
groupes suivants : 

♦ les actinomycetes, les bacteries phototrophiques, les bacteries d'acide lactique, les champignons de moisis- 
sure et la levure. 

6. Procede pour preparer une ceramique selon la revendication 5, dans lequel les microorganismes sont choisis dans 
chacun des groupes suivants : 

♦ les actinomycetes appartenant aux genres Streptomvces, Streptoverlicilllum. Nocardia. Micromonospora ou 



♦ les bacteries phototrophiques appartenant aux genres Rhodooseudomonas. Rhodosoorillum. Chromatium ou 
Chlorobium : 

♦ les bacteries d'acide lactique appartenant aux genres Lactobacillus. Propionibacterium ou Pediococcus ; 

♦ les champignons de moisissure appartenant aux genres Aspergillus ou Mucor ; et 

♦ la levure appartenant aux genres Saccharomvces ou Candida. 

Procede pour preparer une ceramique selon la revendication 6, dans lequel les microorganismes sorrt choisis darts 
chacun des groupes suivants : 



♦ les bacteries phototrophiques appartenant a Rhodopseudomonas sphaeroides. £ 
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Chloroform limicola, ; 

♦ les bacteries d'acide lactique appartenant a Lactobacillus buloaricus. Propionibacterium freudenreichii. Pedio- 
coccus halophilus. Streptococcus lactis ou Streptococcus faecalis : 

♦ les champignons de moisissure appartenant a Aspergillus japonicus, Aspergillus pryzae ou muggr Hiemalis ; 
et 

♦ la levure appartient a Saccharomyces Cerevigiae, Saosharomypes lactis ; ou Candida utilis. 

8. Precede pour preparer une ceramique selon la revendication 5, dans lequel la matiere de ceramique est choisie 
parmi I'argile. la zeolite, bakuhan-seki et les autres matieres de porcelaines. 

9. Proceed pour preparer une ceramique 6elon la revendication 5, dans lequel la calcination est conduite a une tem- 
perature de 700 a 1 300°C. 

10. Composition pour ameliorer le sol, comprenant une ceramique selon la revendication 1 en tant qu'ingredlent actif. 

11. Composition pour ameliorer la qualite de I'eau, comprenant une ceramique selon la revendication 1 en tant 
qu'ingredient actif. 

1 2. Composition pour desodoriser une odeur. comprenant une ceramique selon la revendication 1 en tant qu'ingredient 
actif. 

13. Composition pour ameliorer un carburant, comprenant une ceramique selon la revendication 1 en tant qulngre- 
dient actif. 

14. Composition pour nettoyer un gaz d'echappement, comprenant une ceramique selon la revendication 1 en tant que 
ingredient actif. 

15. Composition pour ameliorer le sol, comprenant I'etape constant a appliquer une ceramique selon la revendication 
1 au sol. 

16. Precede pour ameliorer la qualite de I'eau. comprenant I'etape consistent a amBner une solution aqueuse en con- 
tact avec une ceramique selon la revendication 1 . 

17. Precede pour desodoriser une odeur, comprenant I'etape consistent a appliquer une ceramique selon la revendi- 
cation 1 a la source de I'odeur. 

18. Precede pour ameliorer un carburant. comprenant I'etape consistant a amener un carburant en contact avec une 
ceramique selon la revendication 1 . 

19. Proceed pour nettoyer un gaz d'echappement. comprenant I'etape consistant a amener le gaz d'echappement en 
contact avec une ceramique selon la revendication 1. 
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